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Down Logs as Habitat for Forest-dwelling Ants—the Primary Prey of
Pileated Woodpeckers in Northeastern Oregon

Abstract

Logs on the forest floor in 240 sample plots in the Blue Mountains of northeastern Oregon were counted and their physical
characteristics described in relation 1o ant colenization. The plots were located in 12 home ranges of pilcated woodpecker (Drvoropus
pileaius (L)), a Management Indicator Species in USDA Forest Service munagement guidelines. One or more species of ants
were found in 62% of 1,385 scetioned logs. Of 13 species of ants [ound, the most common were Lasiuns alienns (Foerster),
Formica neorifibarbis Emery. and Camponotus modoc (Wheeler), Wood-dwelling ants that colonize down logs and snags are the
primary prey for pileated woodpecker. Relationships hetween physical characteristics and species of down logs, their colonies of
ants. and foraging pilcated woodpeckers are discussed. Differential oceurrences among genera and species of ants suggest a
complex picture of species. sizes. and stages of decay of logs chosen for colonization. The relationships of logs and ants to
management of pilcated woodpecker and to western spruce budworm (Choristoneura occidertalis (Freeman)). a major lorest-

defoliating insect, are also explored.

Introduction

Down logs are an important colonizing substrate
for forest-dwelling ants. Although these ants are
a largely ignored component in mixed-conifer
stands of the Pacific Northwest, they play impor-
tant roles in ecosystem function. They are actively
involved in decomposition of dead wood, nutri-
ent cycling, plant pollination, seed dispersal, and
predation upon insects. In addition, ants are the
prey for other arthropods and wildlife species in
the forest (Petal 1978, Youngs 1983, Helldobler
and Wilson 1990, Way and Khoo 1992), Maser
and Trappe (1984) and Hall and Thomas (1984)
recognized the importance of ants in Pacific North-
west forests. but little work has been done to clarify
ecological associations between ants and other
forest-dwelling vertebrates and invertebrates.
Notable exceptions are studies describing rela-
tionships between ants and the pileated woodpecker
(Drvocopus pilearus (L.)) (Beckwith and Bull
1985, Bull et al. 1992), and between ants and the
western  spruce budworm (Choristoneura
occidentalis (Freeman)) {Campbell and Torgersen
1982, Campbell et al. 1983, Youngs and Campbell
1984).

Bull et al. (1992) reported that Camponotus
and Formica ants are the principal food for pileated
woodpeckers in northeastern Oregon, where they
comprised about 97% of the woodpecker’s diet
as represented in 330 scat samples gathered year-
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round. The pileated woodpecker is a large, tree-
cavity excavator that is ecologically tied to old-
growth mixed-conifer stands. This association is
principally a result of the woodpecker’s need for
large dead trees for nesting. large hollow trees
for roosting, and abundant standing and down dead
wood for foraging (Bull and Holthausen 19933,

Because pileated woodpecker populations can
be adversely affected by management activities
that reduce the number of large trees (Bull and
Meslow 1977}, this bird was selected by the USDA
Forest Service as a Management Indicator Spe-
cies (U.S. Laws, Statutes, etc. 1976). Under this
designation, National Forests in the Pacific North-
west Region must be managed to provide habitat
to maintain viable populations of pileated wood-
pecker within its natural range,

Toward this goal. the USDA Forest Service
has developed various sets of standards and guide-
lines in each of several National Forests to pro-
vide adequale nesting areas. Less attention, how-
cver, has been given to requirements for foraging
habitat. Current guidelines provide for foraging
areas of about 120 ha but do not address specifi-
cally the amounts. species, or size classes of down
logs where 38% of foraging occurs (Bull and
Holthausen 1993). No studies have addressed the
arthropod community residing in snags where
another 38% of foraging by the woodpecker oc-
curs. This is possibly either because of the need



to destructively sample the limited number of snags,
or the risks involved in falling the snag. orin climb-
ing and sampling.

In addition o being an important food source
{or pileated woodpecker, ants are predators of the
western spruce budworm (Youngs and Campbell
1984, Torgersen et al. 1990). Populations of this
important forest insect sporadically erupt into
outbreaks in mixed-conifer stands throughout the
West, where the larvae may defoliate trees {Brookes
et al. 19873, Of the 13 species of ants that prey
on the budwoerm, 12 species colonize standing or
down dead wood (Smith 1979; R.D. Akre, Wash-
ington State University, Pullman. Wash.. personal
communication). Unfortunately, little is known
about the frequency of occurrence of forest-ant
colonies, or about the size. specics, and physical
characteristics of the logs in which they occur.

Because down wood plays an important role
as habitat for these ants. whose numbers influ-
ence those of both the pileated woodpecker and
western spruce budworm (Figure 1), we under-
took this study. Our specific objectives were o
(1) describe the number, size, species, and other
physical characteristics of logs used by forest-
dwelling ants in home ranges of pileated wood-
peckers: and (2) identify and determine the rela-

tive frequency of the species of ants that used those
logs.

Methods
Study Sites

We used 12 study areas, each delineated by the
home range of a pair of pileated woodpeckers.
These home ranges, which averaged 397 ha (range
200-1464 ha), were in the Blue Mountains of
northeastern Oregon in Baker, Union, and Wallowa
Counties (Bull and Holthausen 1993). Forested
areas within the home ranges were predominantly
uneven-aged mixed-conifer stands of grand fir
{Abies grandis (Dougl. ex D. Don) Lindl.)); Dou-
glas-fir (Pseudotsuga menziesii var. glauca
{Beissn.) Franco)); ponderosa pine (Pinus pon-
derosa Dougl. ex Laws.); western larch (Larix
occidentalis Nutt.); and lodgepoele pine (Pius
contorta Dougl. ex Loud.)

Aerial photographs with sketched boundaries
of each home range were used to define the study
areas. Twenty sampling points per home range
were systematically selected by using a grid over-
laid on the aerial photos. Points falling in
nonforested, grassy openings were relocated Lo
the nearest grid-point in a forested arca. When a
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Figure 1. Dyiagram showing [unctional relationships between log-dwelling ants. logs. pileated woodpecker, and western spruce

hudworm i nertheastern Oregon.
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sample point shown on an aerial photo was lo-
cated on the ground. that point became the SW
corner of a 20- X 20-m plot laid out in cardinal
directions.

Sampling

Log sampling was done between 24 May and 25
June 1991. In each plot, all logs = 15 cm in diam-
eter at the large end and > 2 m long were mea-
sured and described. A 15-cm large-end diam-
eter of logs was chosen based on tield observations
by the junior author, who found few signs of
pileated woodpecker foraging in logs below this
minimum. The 2-m minimum length was hased
on our judgment that shorter logs did not provide
suitable habitat for ants, and on constraints of
available time and labor. Recorded log measure-
ments included length within the plot, and large-
and small-end diameters 10 cm from each end or
where the log crossed the plot boundary. The large-
end diameter of butt logs with some of the root
wad present were measured just distad of the butt
swell. Logs were classified by large-end diam-
eter into four categories that approximate the
classes for diameter at breast height (DBH) of
standing trees used by the Forest Service (USDA
Forest Service 1985). These classes are: 15-22
cm (6.0-8.9 in.) for poles; 23-37 cm (9-14.9 in.)
for small logs, 38-50 ¢m (15.0-19.9 in.) for me-
dium-sized logs; and = 51 ¢m (= 20 in.) for large
logs. Mean log diameter was obtained by aver-

aging the large- and small-end diameters. Volume
of logs was calculated by using the length of the
log and its mean diameter to compute the vol-
ume of the log as a cylinder.

Species of each log was recorded. About 10%
of the logs were devoid of bark or had decayed to
the point that species could not be determined,
s0 they were recorded as “unidentifiable.” Dou-
glas-fir and grand fir were especially difficult to
separate reliably. so they were combined as “firs.”

We chose separate classifications to describe
external qualities of the entire log and internal
qualities of the wood. To describe overall quali-
ties of entire logs. we classitied then1 according
to five log-decomposition classes (Maser et al,
1979). These describe a range of logs from ones
that retained some twigs < 3 cm in diameter and
intact bark to those in advanced stages of decom-
position that had partly been incorporated into
the forest floor (Figure 2).

To describe qualities of internal wood texture
and degree of decomposition, we ¢lassified the
wood condition as sound, moderately decayed,
or in advanced decay. The significant distinction
here is that “wood condition™ refers to the physi-
cal properties of the wood at a sectioning cut. Spe-
cifically. it is the extent to which the wood has
become soft, friable. spongy, or pitted as a result
of attack by decay-causing organisms and
channelizing by invertebrates. Qur wood condi-

Log decemposition
class 1

Log decomposition

class 2 class 3

Log decompoesition

Log decomposition
class 4

Log decomposition
class &

A
Log _ Log decomposition class
characteristics 1 P 3 4 5
Bark intact intact trace absent absent
Twigs<3 cm (1.18 in) present absent absent absent absent
Texture tntact intact to partiy harg, large pieces small, soft, blocky | soft and powdery
soft pieces
Shape round round round round to oval oval

Color of wood original color original coiar

original color to light brown to faded to light

sagging shightly

taded taded brown or yellow or gray
yellowish
Portion el log on iog elevated on log elevated on log is sagging all of log on all ot tog on
ground support points support peints but | near ground ground ground

Figure 2. l.og decomposition classes (from Maser ¢f af. 1979},
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tion categories cquate with the classes of “inter-
nal succession” of Maser et al. (1979).

Ant Collections

To determine the presence of ants within logs,
we scctioned six logs per plot with a chainsaw.
To assure representation of logs from throughout
the plot, we attempted to obtain at least one log
from each of the quadrants in the plot. Two logs
in each of three diameter-size classes (15-25 cm.
26-40 cm, and =40 cm) were selected for sec-
tioning. Logs were sequentially cut into 1-m lengths
beginning 10 cm from the large end or from where
the log crossed the boundary of the plot. At sec-
tioning cuts where ants were encountered, we
recorded wood condition and whether the log was
in contact with the ground.

At each sectioning cut, about 20 specimens
of the fargest ants (... major workers) were col-
lected and placed into vials containing 70% ethyl
alcohol. Each vial was labeled with information
on the home range, plot, and log in which the
ants were collected, Ants were later identified with
the keys of Hansen and Akre (1985} and Wheeler
and Wheeler (1986). To confirm identifications,
we compared specimens with species venified by
D.R. Smith, USDA, ARS, Systematic Entomol-
ogy Laboratory, U.S. National Museum of Natu-
ral History, Washington, DC. Voucher collection
is stored at the Pacific Northwest Research Sta-
tion, Forestry and Range Sciences Laboratory, La
Grande, Oregon 97850,

Statistical Analyses

For analysis, species of Camponorus and Formica
were each tallied as a separate group. Species in
the genera Lasius, Tapinoma, Leptothorax, and
Aphaenogaster were grouped and referred to as
“QOther”. Thus, three groups are treated here -
Camponotus, Formica, and Other. Except where
noted, when an ant group was found more than
once in alog, it was counted only once—ie..asa
single colony. Ants form large colonies that are
aggressive toward other ants—even other ants of
the same species. Thus, we assumed that ants of
the same species that occurred in a single log
belonged to the same colony.

Statistical analyses were based on the percent-
age occurrence of Camponotus, Formica, or Other
ants in sampled logs of a given variable—e.g.,
log species, large-end diameter class, etc.—in the

home range of each pair of pileated woodpeck-
ers. Standard errors of percentage occurrences were
hased on 12 home ranges. One-way analysis of
variance (ANOVA)(Snedecor and Cochran 19380)
was used to determine if the classes of selected
variables for sectioned logs were used equally by
cach ant group. When ANOVA showed that mean
percentage occurrences were statistically differ-
ent (P < (.05). we used Tukey’s multiple com-
parisons (Miller 1981) to determine which clusses
within a variable were statistically different. The
variables compared were log species, large-end
diameter, length. log-decomposition class, wood
condition, and log-contact with the ground. Chi-
square analysis was used to test whether the pres-
ence or absence of one ant group 1n a log influ-
enced the presence or absence of another group.
Chi-square analyses were also used to determine if
the pattern of usage of a given variable differed among
ant groups. Stepwise discriminant analysis was used
to determine which were the significant predictor
vuriables for each group (SAS 1988). Statistical
significance throughout was set at P <(.05.

Results

Characteristics of All Logs Sampled

There were 2,779 logs (X = 289.5 logs per ha) on
the 9.6 ha within the 240 sample plots in the 12
pileated woodpecker pairs” home ranges. Dou-
glas-fir and grand fir (combined as “firs”’) domi-
nated among the logs (32.4%), but the most com-
mon single identifiable species was ponderosa pine
(25.7%). Lodgepole pine was more common than
larch (17.99% vs. 13.9%), but it also showed more
variation in occurrence among the 12 home ranges
(standard errors of 5.4% vs. 1.6%) (Table 1).

Nearly half (46.2%) of the logs were in the
smallest of the four diameter classes ([5-22 cm),
representing only 11.9% of the volume (13.2 m?),
Conversely, 8.3% of the logs were in the largest
diameter class (51-120 cm), but they represented
37.6% of the volume (41.6 m*) (Table 2). The
mean large-end diameter was greatest for larch
(32.3 £ (.8 cm} and smailest for lodgepole pine
(22.7 £ 0.3 cm). The mean large-end diameter
for all species of logs was 28.9 £ 0.3 cm. The
mean length for all logs, calculated by using both
entire logs and the portions of logs within the plots.
was 0.4 £ 0,04 m; maximum Iength was 14 m.
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TABLE 1. Number and proportional representation of spe-
cies of logs in 12 heme ranges of pileated wood-
pecker in northeastern Oregon. May-July 1991,

Oceurrence Large-end Diameter

Species ol log n % ESE? X SE (cm)
Ponderesa pine 673 257+02 30.3£4.10
Firg® 841 324141 20.9£4.30
Lodgepole pine 611 179%54 22.7+217
Larch 360 13916 32312430
Other spp.s 16 05104 24.1+1.93
Unidentifiable 278 961210 R0zx4109

Total 2779

* Standard error based on 12 pileated woodpecker home
rianges.

* Douglas-fir and grand fir were combined as “Firs”™ because
of difficaltics in identifying decayed logs ol (hese species.

¢ Englemann spruce, Picea engelmannii Parry ex Engelm.,
and black contenwood, Popudus trichocarpa Torr. & Gray.

Occurrence of Ants

In all, 1.385 logs were cut into 3.221 sections,
One or more ant groups were found in 855 (61.8%)
of the logs. In these ant-inhabited logs, ants were
encountered at 1,063 of the 1,988 sectioning cuts.

Thirteen species of ants were collected from
sectioned logs. The most common species encoun-
tered were Lasius alienus, Formica neorufibarbis,
and Camponotis modoe, which were found in 58%
of the sampled logs and comprised 75% of 1,063
occurrences, Overall, the most common specics
was Lasius alienus, which represented 43% of
all occurrences of ants. Formica neorufibarbis
{18%) was only slightly more common than €.
modoc (14% W Table 3).

The Camponorus were least often associated
with another group. The least common combina-
tion of groups was the occurrence of Camponotus
and Formica in a single log (Table 4). Chi-square
{(X°) analysis indicated that the presence of both
Camponotus and Formica in a log occurred sta-
tistically less often than expected (X° = 8,12, 1
dt: P = 0.0044). The occurrence of Camponotus
had no significant influence on the likelihood that
the Other group would be present in the same log
(X" =3.20,14df, P=0.0736). On the contrary, the
occurrence of Formica in a log was positively
related to the occurrence of Other ants (X = 8.97,
1 df; P=(.0027) there.

Characteristics of Logs Preferred by Ants

Species. Species of logs were used in statistically
different proportions only by the Camponotus (P
={0.0016). Specifically, Camponorus occurred in
larch logs in significantly greater proportien than
in lodgepole pine (Figure 3A). Chi-square analy-
sis to test whether Campononis, Formica, and Other
ants occupied species of logs in the same propor-
tions revealed no statistically significant differ-
ences in occupancy of logs by the three groups.

Large-end Diameter. Size class of logs used
for colonization appeared to be important only to
Camponotus (P £ 0.0001}, which occurred more
commonly in the largest diameter class (51-120
cm} than in the smallest ctass (15-22 ¢m) (Figure
3B). This pattern of occurrence of Camponotus
was statistically different than occurrence of ei-
ther Formica (X° = 1632, 3 df; P = 0.0010) or
Other ants (X = 24.18, 3 df; P <0.0001). which
occurred more uniformly among size classes of
logs.

TABLE 2. Number and volume of logs in 12 home ranges of pileatcd woodpecker in northeastern Oregon, May-July 1991

Volume per Volume per

Large-end diam. Total no. of lLogs per ha log {m?%} ha (m*
size class (cm) logs X = SE* X tSE X t8E
15-22 1284 13372178 00885 £ 0.0033 13.2+05
23-37 920 059+ 64 0.3044 = 0.0064 202+06
38-50 344 3539+ 25 0.7275 £ 0.0268 260210
51-120 231 240+ 32 L7317 £0.0912 41.6+£22
All size classes 2779 2805+£226 0.3826 £0.0112 110.8£3.2

* Standard error based on |2 home ranges.
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TABLE 3. Frequency of anl speeies or groups occurring in
sectioned logs in 12 home ranges of pileated
woodpecker in nertheastern Oregon, May-July

TABLE 4. Frequencics ol occurrence of ant groups alone
orin combination with other groups in secticned
logs in 12 home ranges of pileated woodpecker

199] mn northeastern Oregon, May-July 1991,
Number of Formica Other

Species of ants oceurrences’ % logs & SE® Yes No Yes No

Campononis species Camponares Yes 21 152 &) 113
C. modoc (Wheeler) 151 108+1.1 No 260 952 507 705
C. vicinus Mayr 16 1.1+07 Other Yes 93 188
C. faevigaris (F Smith) 6 04102 No 474 630
Unknown 4 0310 Results of Chi-square tests. 1 df — Camponorus vs. Formica,

. < . X = 802, P = 0.0040; Camponotus vs, Other, X = 3.20,
tal’ 77 125116
Tot ! ) P =0.0730; Formica vs. Other, X* = 8.97, P = 0.00:27.

Formica species
F. neorufibarbis Emery 195 140+ 16 Log-decomposition Class. Only Formica used
F acereta Francocur 77 5410 the various decomposition classes in significantly
F Raemorrhoidalis Emery 6 04+02 dlffer?nt pI‘Op()I’tI()E.]S UD(OOOO” In parUculgr,

o ) Formica occurred significantly less commonly in
F. densiventris Viereck 3 0.4£0.2 log-decomposition class 5, the most decomposed
F subnuda Emery 2 02101 togs, than in classes 1-4 (Figure 3D). Overall. the
F lasivides Emery | 0.1 +01 proportions in which Formica used logs among
. the decomposition classes differed from both
Unknown 10 0.7+03 N P .
Camponotus (X° = 11.55. 4 df; P =0.0210) and

Total 281 202422 Other ants (X* = 9.8, 4 df; P = 0,.0439).

Other species Ground Contact. Log contact with the ground
Lausius alienus (Foerster) 455 329+26 at the site of vccurrence of ants was not a signifi-
Fapinoma sessile (Suy) 1 59410 cant factor for c1_ther Camponotus 01‘_5 ormica

' . as (Figure 3E), nor did these two groups differ from
o s B 3 £09 one another (X* = 0.6800, | df; P=0.4096). How-
o _ _ ever, Formica showed a tendency, though non-
:‘nﬁ:frawm,)qrme." occidentalis 24 1.7+£0.7 significant (P = 0.0700). to occur in log sections
INCTY .
ey without ground contact. The Other ants showed
Total* 567 411 £3.0

* Each specics or group counted only once per log.
" Based on 1,383 logs in 12 home ranges.
“Total” categeries are not simple sums of the tallies lor indi-

vidual species because occurrences of a genus or group are
counted only once in a log.

Length. The length of logs influenced the pres-
ence of Formica and Other ants. both of which
showed statistically significant ditferences in oc-
currence among the four log-length classes (P =
0.0155 and 0.0137. respectively). Both these groups
tavored logs = 7 m long over logs that were 1-3
m. Camponotus used all the log-length classes
about equally (P =0.3904 ¥ Figure 3C). Compared
to each other, none of the groups used the log-
length classes in statistically different ways (all
X1<492 3df;allP20.1777).

a clear preference for log sections with ground
contact (P = 0.0166} (Figure 3E) - opposite of
the preference displayed by Formica (X* = 7.44,
1 df; P =0.0064).

Wood Condition. Solid wood supported colo-
nies of Camponotus significantly more commonly
(P =0.0038) than did wood with moderate or ad-
vanced decay (Figure 3F). Neither Formica nor
the Other ants showed differential preference for
a particular wood condition, and both groups dif-
fered significantly from Camponotus 1n this re-
gard (X* = 35.18. 2 df: P<0.0001;.

Discriminant Analysis

Stepwise discriminant analysis considered the
following variables: large- and small-end diam-
eters, log-length. tree specics, length x species,
log-decomposition class. and ground contact, The
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Figure 3. Percent occurrence of anls among logs clussified by (A) tree species, (B) large-end diameter, (C) length, (D) log-
decomposition. (E) ground contact, and (F) wood condition at scetioning cuts, in northeastern Oregon, May-July.,
1991,
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analysis indicated that the dominant varables for
Camponotus, in the order entered. were large-end
diameter (+), larch (+), log-decomposition ¢lass
3 (4). log-decomposition class 5 (-), and lodge-
pole pine (-). For Formica the dominant variables,
in their order, were log-length (+), ground con-
tact {-), log-decomposition ¢lass 5 (-), large-end
diameter {+), and log-decomposition class 2 (+).

Discussion

Down wood 1s an important structural compo-
nent for colonies of log-dwelling ants, as well as
a foraging substrate for pileated woodpeckers
looking for those ants. In addition, some of the
ants are important because they are predators of
larval western spruce budworm, a potentially dam-
aging defoliating insect. The logs are the substrate
that links these functional systems.

Logs of larch were the most significant colony
substrate for the Camponotus ants. which showed
an apparent aversion for lodgepole pine. Because
larch Togs averaged among the largest diameter
logs, and lodgepole pine logs were the smallest,
we were at first unsure whether species or diam-
eter was the more significant variable. Discrimi-
nant analysis revealed that large-end diameter of
logs was the dominant driving variable relating
to occurrence of Camponotus. These ants used
the largest diameter class of logs (51-120 cm) more
than logs in the smatlest diameter class (15-22
cm). The same analysis indicated that lodgepole
pine logs were avoided even if they were of large
diameter. The firs were used by Camponotus in
about the same proportions (35.8%) in which they
occurred among the sectioned logs (32.4% W Table
1).

Significantly, Bull and Holthausen (1993), who
sampled the same logs as used in this study. de-
termined that pileated woodpeckers concentrated
their foraging on larch and Douglas-fir and mostly
avoided lodgepole pine. The birds also foraged
more in logs with large-end diameters >37 cm—
that is, in our two largest diameter classes (38-50
and 51-120 cm). Neither Formica nor the Other
species showed signiticant differences in the pro-
portions in which they occurred among species
of logs or large-end diameter classes. Given that
Camponortus is the preferred ant prey of pileated
woodpecker (Bull et al, 1992), it is not surprising
that the woodpeckers concentrated their forag-

ing on logs that were most likely to yield
Camponotus ants.

Discriminant analysis revealed  that
Camponotus favored logs that, outwardly, were
in the middle log-decomposition class {class 3),
and both Campeonortus and Formica tended to avoid
the most decomposed logs (class 3). Contact of
the log with the ground was a significant nega-
tive variable for Formica, which is consistent with
their apparent aversion for the most decayed logs
{log-decomposition class 5). Wood condition (i.e.,
the log’s internal consistency) at the site of the
sectioning cuts influenced the occurrence of
Camponotus, which distinetly preferred more solid
wood (Figure 3F). Camponorus and Formica
tended to avoid the most outwardly decomposed
logs with advanced internal deterioration, where
presumably they would be most vulnerable Lo
predation by a large, powerful excavator such as
the pileated woodpecker. Overall, Camponotus
and Formica tended to favor less decayed, large-
diameter logs of larch or fir where they are most
secure from predation by pileated woodpecker.

Of the nine identifiable species of Campeonaotus
and Formica found in the sectioned logs (Table
33, six are documented predators of western spruce
budworm in the montane West—C. modoc, C.
vicinus, C. laevigatus, F. neorufibarbis, F. acereta,
and F. lasioides {Youngs and Campbell 1984).
Another species, £ subnuda, is a suspected preda-
tor.! The three species of Formica that are not
documented predators of the budworm—=#.
haemorrhoidalis, F. densiventris, and F. subnuda—
represented only 2.8% of the occurrences of ants
and occurred in only 1% of all the logs.
Camponotus modoec, the most common of the
Camponotus we found, may emerge as the target
prey species for the woodpecker in northeastern
Oregon. Bent (1964) cites a record of pileated
woodpecker stomach contents containing C.
herculeanus modoc (=C, modoc, Smith 1979)
obtained from two specimens of Ceophloeus
pileatus picinus Bangs (=D, pileatus) in Yosemite
Park, Calif. Bull et al. (1992} were not able to
identifly the Camponotus species in scat samples
because identifying characters on the ants had been
obliterated by passage through the gut of the
woodpeckers.

A single species, rarely two, of documented
budworm-foraging ants were found in 31.8% of
the sectioned logs. Assuming that each log

Log Habitats [or Forest Ants 301




represented a single colony of ants, there would
be about 92 colonies of budworm-foraging ants
among the 289.5 logs per ha. The volume of 11(.8
+ 3.24 m* per ha of downed woody material in
our plots (Table 2) falls within the range of vol-
ume estimates (113.9 £ 3.5 m* per ha) for the
mixed-conifer vegetation types predicted by Max-
well and Ward (1980). The volumes calculated
for our study plots did not include logs with large-
end diameters <15 cm, whercas the comparable
volumes from Maxwell and Ward (1980) included
diameters down to 7.9 cm. Thus, even without
the volume that would have been contributed by
diameters between 7.9 and 14.9 cm, volumes in
our pileated woodpecker home ranges were higher
than the average of volumes observed by Max-
well and Ward (1980). This suggests that in mixed-
conifer stands the upper levels of size classes 2,
3, and 4 of Maxwell and Ward (1980) approxi-
mate the tonnage of down wood needed 10 pro-
vide adequate foraging habitat in home ranges of
pileated woodpecker.

The differential choice of down logs by each
group of ants suggests a complex picture of the
use of various species of logs of different sizes
and in differing stages of decomposition. The
possible temporal succession of particular groups
of ants in different age classes of log decay may
be 4 necessary function in the decomposition of
down woody debris. This study and that of Bull
and Holthausen (1993) together form a more com-
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plete picture of how the pilcated woodpecker and
its prey base are related to down woody debris in
the mixed-conifer stands of northeastern Oregon.
Logging or tirewood cutting practices that leave
inadequate or unsuitable down-wood substrates
for log-dwelling ants could affect populations of
pileated woodpeckers.

Practices that result in inadequate amounts
and kinds of down wood could affect pileated
woodpecker populations and the beneficial role
that foliage-foraging ants have in maintaining forest
health. The relationships among ants, pileated
woodpecker, forest-defoliating insects, and down
logs illustrate the complex of interconnecting life-
systems that form a functional ecosystem. Re-
source managers need to consider this diversity
in developing guidelines that prescribe size, spe-
cies, and amounts of large woody debris in order
o conserve functional processes that foster sus-
tainable forest ecosystems.
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